Integration of high volume portable aerosol-to-hydrosol sampling and qPCR in monitoring bioaerosols.
In this study, the integration of a high volume, portable aerosol-to-hydrosol sampling technique and quantitative polymerase chain reaction (qPCR) was investigated for bioaerosol monitoring by adapting the RCS High Flow to sample air with mineral-oil-strips. Bacillus subtilis var niger and Pseudomonas fluorescens were aerosolized and collected by the RCS High Flow loaded with mineral-oil-strips for 1, 2 and 5 min. In addition, the adapted aerosol-to-hydrosol sampler was also tested for sampling environmental bacterial aerosols in four different environments (a back yard, a student dorm, a dining hall, and a play ground). The performances of the RCS High Flow with mineral-oil-strips were compared with the use of agar strips under similar conditions in all experiments. Air samples collected by the RCS High Flow were cultured, and in addition those collected with mineral-oil-strips were also quantified using qPCR. When sampling B. subtilis var niger aerosols, the use of mineral-oil-strips was shown to report significantly higher culturable concentrations than those obtained by agar strips regardless of the sampling time tested (p-value = 0.04). In contrast, the differences between the two methods when sampling P. fluorescens aerosols were not statistically significant (p-value = 0.5). When coupled with qPCR, the RCS High Flow loaded with mineral-oil-strips obtained significantly higher bacterial aerosol concentrations than those detected by the culturing method. The sampling time was observed to have negligible effects on the efficiency of the technology developed here. When sampling in different environments, the use of mineral-oil-strip was observed to yield significantly higher, about 4-12 times, culturable bacterial aerosol concentration levels compared to the use of agar. This study demonstrated a high volume (100 L min⁻¹) portable aerosol-to-hydrosol sampling technique, holding broad promise in monitoring airborne biological threats when coupled with qPCR technology. Yet, caution should be taken in relating the bioaerosol concentrations to health risks as qPCR detects both culturable and non-culturable cells including inactivated ones.